SUMMARY A simple reproducible protocol for detecting multiple copy human genes and viral DNA in routine formalin fixed paraffin embedded tonsil and brain, by in situ hybridisation with biotinylated probes, is described. The protocol consists of digestion of formalin fixed paraffin sections, with 0 4% pepsin in 0 01 M hydrochloric acid for one hour at 37°C, followed by hybridisation with biotinylated probes. The biotinylated probes used for establishing the conditions for in situ localisation of DNA were total placental DNA (TG1), pHY 2X1 (a Y chromosome probe), and herpes simplex virus I and II. In human male tonsil TGI labelled all nuclei and pHY 2 1 reacted only with nuclear Y bodies. In herpes encephalitis the virus was detected in some glial cells and neurones.
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Biotinylated nucleic acid probes hybridised in situ to Carnoy or methanol and acetic acid fixed cryostat or cytogenetic preparations can be visualised rapidly by immunoperoxidase histochemistry, in which the peroxidase reaction product is amplified by gold and silver precipitation.1 A protocol that extends this system to routine formalin fixed paraffin embedded material would be of value, because the large stocks of archival material filed in pathology departments would be available for retrospective studies.
Angerer and Angerer2 localised poly (A) + RNA in glutaraldehyde fixed paraffin embedded sea urchin embryos by in situ hybridisation with radiolabelled probes. Viral DNA was visualised in formalin fixed paraffin embedded tissues by biotin3 and radiolabelled probes.4 These methods, however, are not readily applicable in routine clinical laboratories, because the temperature of fixation must be rigidly controlled2 and the prehybridisation protocols entail several reactions.34
In this paper we describe a simple and reproducible protocol for detecting repetitive mammalian genes and viral DNA sequences in human tissues routinely fixed in formalin and embedded in paraffin wax. This was compared with other methods for multiple copy gene detection.
Accepted for publication 8 May 1986 Material and methods PREPARATION 23 Several groups of workers have used various protocols for rendering formalin-paraffin sections amenable to in situ hybridisation studies. These protocols usually entail the sequential treatment of sections with 0 01 to 0-2 M hydrochloric acid, pronase, or proteinase K digestion, and sometimes also include treatment with Triton X-100, digitonin, or 2 x SSC at 700C.34 22 These protocols entail numerous prehybridisation manoeuvres and give inconsistent results both in our hands and those of others.324 Both pronase and proteinase K can contain protease contaminants and DNase or RNase, or both, any one of which may account for the inconsistency of these methods.
The pepsin-hydrochloric acid prehybridisation in situ protocol described was previously used for unmasking antigens in routine formalin-paraffin material.26 The present study clearly shows that multiple copy human and viral DNA sequences are readily detected in intact cells by in situ hybridisation of formalin-paraffin material with biotinylated probes after pepsin-hydrochloric acid digestion (figs 4-9). The exact level of sensitivity that is, gene copy number detectable remains to be determined. From 
